In collectively foraging groups, communication about food resources can play an important role in the organization of the group's activity. For example, the honeybee dance communication system allows colonies to selectively allocate foragers among different floral resources according to their quality. Because larger groups can potentially collect more information than smaller groups, they might benefit more from communication because it allows them to integrate and use that information to coordinate forager activity. Larger groups might also benefit more from communication because it allows them to dominate high-value resources by recruiting large numbers of foragers. By manipulating both colony size and the ability to communicate location information in the dance, we show that larger colonies of honeybees benefit more from communication than do smaller colonies. In fact, colony size and dance communication worked together to improve foraging performance; the estimated net gain per foraging trip was highest in larger colonies with unimpaired communication. These colonies also had the earliest peaks in foraging activity, but not the highest ones. This suggests they may find and recruit to resources more quickly, but not more heavily. The benefits of communication we observed in larger colonies are thus likely a result of more effective information-gathering due to massive parallel search rather than increased competitive ability due to heavy recruitment. Ó
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In self-organized societies like social insect colonies, the flow of information among individuals shapes group organization. Some species have evolved elaborate communication mechanisms, allowing specific information collected by a few individuals to be shared with other colony members. One well-known example is the honeybee waggle dance, which is used to communicate the location of resources like food, water and nest sites (von Frisch 1967) . Because successful foragers choose whether to dance and how long to dance based on resource quality (among other features), a forager choosing a random dance to follow is likely to be directed to a high-quality resource (Seeley & Visscher 1988) . The dance communication system thus serves not only to recruit naïve foragers to specific locations, but also, at the colony level, to integrate that information, resulting in a dynamic allocation of foragers among resources that tracks changes in resource quality (Seeley 1986; Schmickl & Crailsheim 2004) .
If the effective distribution of information within a group is key to group organization, we might expect communication to become more valuable with larger group size. First of all, in large groups, coordination may be more important because otherwise individuals interfere with each other's task performance (Pacala et al. 1996) . For example, if there are many independently searching central-place foragers, they are likely to encounter the same nearby food sources, which will quickly be stripped of their reward. At the same time, effective coordination may become more difficult in large groups, because information must be distributed more widely (Naug 2009). However, as group size increases, more individuals mean that more information can be gathered and integrated, and the potential value of that information may be greater. In collective foraging, it has been suggested that larger groups may be able to find resources more quickly (Naug & Wenzel 2006) and/or recruit more group members to help collect them (Johnson & Hubbell 1987) , both of which could provide an advantage in competition. Larger groups might also search their surroundings more effectively, identifying more potential resources, and then use communication to select the most profitable ones to concentrate on (Beekman et al. 2004) .
Although there are many reasons to think that communication could be of particular benefit to large groups, there is surprisingly little evidence that this is so (Dornhaus et al. 2012) . One theoretical study showed that large colony size and recruitment are complementary features of a collective foraging strategy that performs 
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